A. M. Obukhov Institute of Atmospheric Physics
Russian Academy of Sciences

HCDA

Weekly Cycles in Tropospheric NO, Over Largest Urban Agglomerations
Inferred From OMI Data

Sergei A. Sitnov and Tatiana G. Adix

2012
Gregory G. Leptoukh




Motivation -

NO, in the troposphere

« Toxicgas
« Plays a key role in tropospheric photochemistry

— Removes VOCs
NO, (NO+NO,) are precursors of
« tropospheric O, (toxic)

* nitric acid ——> acid rains —— > damage biosphere
- nitrate aerosols ——> radiative and temperature effects

« Radiative active gas

Weekly cycle in tropospheric NO,

 is one of manifestations of anthropogenic influence
 is important for short-period forecast of urban air pollution

» through radiative and temperature effects of NO, and nitrate aerosol may induce
weekly variability in meteorological parameters
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Urban agglomerations used in this work

-

R ot = :{ gf- e - =z -
praeanr s AacH P sl o
o \\a;:ﬁ 1\‘%;‘{ “' o ggzj o) ":32“ i
~E‘\4 - - /@{‘@»;‘%ﬁ Nl
| f\h‘ i J\ﬁ\& /é_\‘
. e Ao N\
\qﬁ; M

Ve
P
t

P

¢¥/'
mh V
v -

-
)
N\

ek

o

oo
R

>

No Agglomeration Population OMI NO, data collecting area Days of observations NO, (10%),
(region) (million people) * Latitude, deg Longitude, deg molec cm-2

1 Berlin 3.7 52.3-52.7 N 13.1-13.8E 944 5.24+0.10

2 Cairo 17.0 29-31.7N 31.2-32.2E 1765 2.94+0.02

3 Delhi 19.8 28-29.5N 76-78 E 1713 3.78+0.03

4 Israel 7.5 34.5-355N 31-33.2E 1658 3.98+0.04

5 Jakarta 23.3 59-7.7S 106-108 E 1682 1.65+0.01

6 London 8.6 51.2-51.7N 0.5W-0.3E 900 9.36+0.18

7 Los Angeles 14.9 33.6-34.4N 117.7-118.7W 1652 13.06+0.17

8 Mexico 18.6 19-20N 98-100 W 1504 2.69+0.04

9 Moscow 13.7 55.5-55.9 N 37.4-379E 940 10.4+0.24

10  New York 21.3 39.5-415N 73-75.7W 1527 7.93+0.11
11  Paris 10.5 48.7-49.1 N 2.1-26E 996 8.50+0.16
12 Ruhr 7.3 50.7-51.8 N 6.8-7.8E 1155 11.09+0.18
13 Séo Paulo 195 23-24 S 46-47 W 1237 3.96+0.07
14 Shanghai 14.7 30-32 N 120-122 E 1350 13.62+0.18
15  Tokyo 34.7 35-36.2 N 139-140.2 E 1283 11.67+0.18

* www.demographia.com (2009)



The areas of OMI data collecting (two examples
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Box-Whisker plots of tropospheric NO2 data observed in different days of the week

NO, (10), molec cm?
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Spatial distribution of tropospheric NO, over Moscow region

Wind rose at different heights

Wind force (m/s)
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Spatial distributions of tropospheric NO, on weekday and weekend
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Spatial distributions of tropospheric NO2 in transitional days
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Weekly cycle in nitrogen dioxide in Moscow

as seen in OMI tropospheric NO, columns and ground-level NO, concentrations

OMI tropospheric NO, column ®

Daytime NO, surface concentration ¢-@) O0-Q) o-Q)
(12:00-17:00 Local Time)

Percentage deviation from weekly mean

Mon Tue Wed Thu Fri Sat Sun  Mon

Ground-Based Stations:

@® Balchug (Moscow’s downtown)

® Biryulyvo

® Narodnoe Opolchenie

OMI data collecting area
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